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DETAILED ACTION 
Election/Restrictions 

1 . Applicant's election without traverse of Species I in Paper No. 5 is acknowledged. 
After further review of the claims it has been determined that claim 44 clearly reads on 

non-elected Species II and therefore has not been examined further. 

2. Claims 32, 39, 42, 44 - 49 and 55 are withdrawn from further consideration pursuant to 
37 CFR 1 .142(b) as being drawn to a nonelected species, there being no allowable generic or 
linking claim. Election was made without traverse in Paper No. 5. 

Claim Rejections - 35 USC § 112 

3. The following is a quotation of the second paragraph of 35 U.S.C. 1 1 2: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

4. Claim 25 recites the limitation "said semiconductive spacer" in eighth line of the claim. 
There is insufficient antecedent basis for this limitation in the claim. The limitation "the 
semiconductive spacer" will be treated as "the spacer". 

Claim Rejections - 35 USC § 102 

5. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

(e) the invention was described in a patent granted on an application for patent by another filed in the United 
States before the invention thereof by the applicant for patent, or on an international application by another who 
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has fulfilled the requirements of paragraphs (1), (2), and (4) of section 371(c) of this title before the invention 
thereof by the applicant for patent. 

6. Claims 50 - 54 and 56 are rejected under 35 U.S.C. 1 02(b) as being anticipated by Sasaki 
(USPAT 4471525). 

With regard to claim 50, Sasaki discloses in figure 8a forming a trench (115) into a 
semiconductor substrate (111). Sasaki discloses in figure 8b forming a dielectric lining (1 16) on 
the surface of the trench. Sasaki discloses in figure 8c forming a semiconductive spacer (120) 
along the sidewall of the trench. Sasaki discloses in figure 8d forming an insulative material 
(122 and 123) in the trench at least partially by substantially consuming the semiconductive 
spacer and the dielectric lining to substantially fill the trench with the insulative material. 

With regard to claim 51, Sasaki discloses in figure 8e wherein an overall depth of the 
trench is two times the depth of a bordering diffusion region. 

With regard to claim 52, Sasaki discloses in figures 8a further comprising the step of 
forming an insulation layer (1 12) on the semiconductor substrate prior to the step of forming a 
first trench. 

With regard to claim 53, Sasaki discloses in figures 8c and 8d annealing the 
semiconductor assembly in the presence of an oxidizing agent. 

With regard to claim 54, Sasaki discloses in figure 8d, column 15, line 36 and column 17, 
line 1 5 wherein the insulative material and the dielectric lining are the same material. 

With regard to claim 56, Sasaki discloses in figures 8a - 8d wherein the process uses only 
one mask (1 14) to form the device isolation. 
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Claim Rejections - 35 USC § 103 

7. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

8. Claims 25 - 31, 33 - 38, 40, 41 and 43 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Sasaki in view of Kameyama (USPAT 4472240). 

With regard to claim 25, Sasaki discloses in figure 8a forming a first trench (115) into a 
semiconductor substrate (111). Sasaki discloses in figure 8b forming a dielectric lining (1 16) on 
the surface of the first trench. Sasaki discloses in figure 8c forming a spacer (120) along the 
sidewall of the first trench. Sasaki discloses in figure 8c using the spacer as an etching guide to 
etch the dielectric lining. Sasaki discloses in figure 8d forming an insulative material (123 and 
122) in the first trench, the insulative material substantially filling the first trench. Sasaki does 
not disclose forming a second trench into the semiconductor substrate assembly at the bottom of 
the first trench while using the spacer as an etching guide. Kameyama teaches in figure 4e 
forming a second trench (107) into the semiconductor substrate assembly at the bottom of a first 
trench (104) by using a spacer (106a and 106b) as an etching guide. It would have been obvious 
to one of ordinary skill in the art at the time of the present invention to use the etching of the 
second trench of Kameyama in the method of Sasaki in order to form an element isolation region 
in a self-aligned manner with excellent controllability without forming a cavity therein as stated 
by Kameyama in column 2, lines 5 1 - 55. Kameyama also teaches in column 4, lines 18-25 
forming an oxide filler in the first and second trenches substantially filling the first and second 
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trenches. Therefore, it would further have been obvious to combine the method of filling the 
trenches of Sasaki and Kameyama. 

With regard to claim 26, Sasaki discloses in figure 8e wherein an overall depth of the first 
trench is two times the depth of a bordering diffusion region where the depth of the diffusion 
region is determined by the depth of an area containing at least approximately 90% concentration 
of conductive atoms. It would be further obvious in the method of Sasaki and Kameyama that 
the depth of the first and second trench would have been two times the depth of a bordering 
diffusion region where the depth of the diffusion region is determined by the depth of an area 
containing at least approximately 90% concentration of conductive atoms. 

With regard to claim 27, Sasaki discloses in figures 8c and 8d wherein the spacer is 
formed from an oxidizable material. 

With regard to claim 28, Kameyama discloses in column 3, lines 60 - 68 wherein the 
spacer is formed of oxide. 

With regard to claim 29, Sasaki discloses in figures 8a further comprising the step of 
forming an insulation layer (1 12) on the semiconductor substrate prior to the step of forming a 
first trench. 

With regard to claim 30, Sasaki discloses in figures 8c and 8d annealing the 
semiconductor assembly in the presence of an oxidizing agent. 

With regard to claim 31, Sasaki discloses in figure 8d s column 15, line 36 and column 17, 
line 15 wherein the insulative material and the dielectric lining are the same material. 

With regard to claim 32, Sasaki discloses in figures 8c and 8d wherein the dielectric 
lining inhibits becoming oxidized. 
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With regard to claim 33, Sasaki discloses in figures 8a - 8d wherein the process uses only 
one mask (1 14) to form the device isolation. 

With regard to claim 34, Sasaki discloses in figure 8a forming a first trench (115) into a 
semiconductor substrate (111). Sasaki discloses in figure 8b forming a dielectric lining (1 16) on 
the surface of the first trench. Sasaki discloses in figure 8c forming a semiconductive spacer 
(120) along the sidewall of the first trench. Sasaki discloses in figure 8c using the 
semiconductive spacer as an etching guide to etch the dielectric lining. Sasaki discloses in figure 
8d forming an insulative material (123 and 122) in the first trench at least partially by 
substantially consuming the semiconductive spacer and the dielectric lining during formation to 
substantially fill the first trench with the insulative material. Sasaki does not disclose forming a 
second trench into the semiconductor substrate assembly at the bottom of the first trench while 
using the spacer as an etching guide. Kameyama teaches in figure 4e forming a second trench 
(107) into the semiconductor substrate assembly at the bottom of a first trench (104) by using a 
spacer (106a and 106b) as an etching guide. It would have been obvious to one of ordinary skill 
in the art at the time of the present invention to use the etching of the second trench of 
Kameyama in the method of Sasaki in order to form an element isolation region in a self-aligned 
manner with excellent controllability without forming a cavity therein as stated by Kameyama in 
column 2, lines 51-55. Kameyama also teaches in column 4, lines 18-25 forming an oxide 
filler in the first and second trenches substantially filling the first and second trenches. 
Therefore, it would further have been obvious to combine the method of filling the trenches of 
Sasaki and Kameyama. Sasaki discloses in figures 8d - 9b planarizing the insulative material. 
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Sasaki discloses in figure 8a wherein the process uses only one mask to form the device 
isolation. 

With regard to claim 35, Sasaki discloses in figure 8e wherein an overall depth of the first 
trench is two times the depth of a bordering diffusion region. It would be further obvious in the 
method of Sasaki and Kameyama that the depth of the first and second trench would have been 
two times the depth of a bordering diffusion region. 

With regard to claim 36, Sasaki discloses in figures 8a further comprising the step of 
forming an insulation layer (1 12) on the semiconductor substrate prior to the step of forming a 
first trench. 

With regard to claim 37, Sasaki discloses in figures 8c and 8d annealing the 
semiconductor assembly in the presence of an oxidizing agent. 

With regard to claim 38, Sasaki discloses in figure 8d, column 15, line 36 and column 17, 
line 15 wherein the insulative material and the dielectric lining are the same material. 

With regard to claim 40, Sasaki discloses in figure 8a forming a first mask (114) over a 
silicon substrate (111) assembly. Sasaki discloses in figure 8a forming a first trench (115) into 
the silicon substrate assembly using the mask as an etching guide. Sasaki discloses in figure 8b 
forming an oxide layer (1 16) on the surface of the first trench. Sasaki discloses in figure 8c 
forming a silicon spacer (120) on the sidewall of the first trench. Sasaki discloses in figure 8c 
using the silicon spacer as an etching guide to etch the dielectric lining. Sasaki discloses in 
figure 8d forming an oxide filler (123 and 122) in the first trench at least partially by 
substantially consuming the silicon spacer and the oxide layer to substantially fill the first trench 
with the oxide filler. Sasaki does not disclose forming a second trench into the semiconductor 
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substrate assembly at the bottom of the first trench while using the spacer as an etching guide. 
Kameyama teaches in figure 4e forming a second trench (107) into the semiconductor substrate 
assembly at the bottom of a first trench (104) by using a spacer (106a and 106b) as an etching 
guide. It would have been obvious to one of ordinary skill in the art at the time of the present 
invention to use the etching of the second trench of Kameyama in the method of Sasaki in order 
to form an element isolation region in a self-aligned manner with excellent controllability 
without forming a cavity therein as stated by Kameyama in column 2, lines 5 1 - 55. Kameyama 
also teaches in column 4, lines 18-25 forming an oxide filler in the first and second trenches 
substantially filling the first and second trenches. Therefore, it would further have been obvious 

to combine the method of filling the trenches of Sasaki and Kameyama. Sasaki discloses in 

figures 8d - 9b planarizing the oxide filler. 

With regard to claim 41, Sasaki discloses in figure 8e wherein an overall depth of the first 

trench is two times the depth of a bordering diffusion region. It would be further obvious in the 

method of Sasaki and Kameyama that the depth of the first and second trench would have been 

two times the depth of a bordering diffusion region. 

With regard to claim 43, Sasaki discloses in figures 8c and 8d annealing the 

semiconductor assembly in the presence of an oxidizing agent. 

Response to Arguments 

9. Applicant's arguments filed March 25, 2002 have been fully considered but they are not 
persuasive. 
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1 0. With regard to the applicant's argument that "Sasaki does not teach or suggest forming i 
insulative material in said trench at least partially by substantially consuming said 
semiconductive spacer and said dielectric lining," a quick review of figures 8c and 8d of Sasaki 
clearly shows that this statement is in error. Figures 8c and 8d of Sasaki clearly show forming a 
insulative material (122 and 123) in said trench (115) at least partially by substantially 
consuming the semiconductive spacer (120) and the dielectric lining (1 16). Therefore the 
rejection is proper. 



Conclusion 

1 1 . THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1 .136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the mailing 
date of this final action. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Paul E Brock II whose telephone number is (703)308-6236. The 
examiner can normally be reached on 8:30 AM-5:30 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Eddie Lee can be reached on (703)308-1690. The fax phone numbers for the 
organization where this application or proceeding is assigned are (703)308-7722 for regular 
communications and (703)308-7722 for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is (703)308-0956. 

Paul E Brock II v * 
April 29, 2002 




EDDIE LEE 
SUPERVISORY PATENT EXAMINER 
TECHNOLOGY CENTER 2800 



